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FOREVWORD

This publication is a reprint of the Tenth Year Mathematics
section of the syllabus, Mathematics 10-11-13, An. Intggratéﬁ Sequence
Ffor the Sentor High School Grades. 1t presents the: minimum material
for which students are responsible on the Tenth Year Regents exam- -
ination.

A revision of the tenth year course is underway to accompany
the separate publications ¥inth Year Mathematics-Course 1, Algebra
(1965), Eleventh Year Mathematics (1968), and Ezpsrzmga%@Z 12th
Year Mﬁthgmaﬁzas (1950).

Additional suggest1gn5 fo teachiny variosus tupizs may be
found in the Mathematics Handbocok, A Handbook of Resource Material
te Aceompany the Course of Study in Mathematics 10 51983),

-Copies cf the above publlcatlans may bé mrdered by the prlﬂclpal
from the Publications Distribution Unit, State Education Department,
Albany, New York 12224. :

Gﬂrdon E. Van Haoft
Cﬁigf;zﬁzrsau af: Sggaﬁdafy
Cﬁrrtakpum ngslépmsnt

H. Gearge Murphy :
'B%rgetar,:Lmuiszén Qf Seh@a? Supérv131§ﬂ,

e
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DEFINITION

While ne immediate changes in the scope, format,or coverage of the
Tenth Year Mathematics examinations are contemplated, certain changes of
notation and language will be made beginning with the June 1969 examination
and continuing until further notice. This does not involve a change in the
present syllabus which will be followed in regard to topics tested until a
formal revision is prepared and distributed. )

g
1
b
£
i

The following notation and language will be used:

(1) Line Representation

AB means line segment AB

AB means the length of line segment AB

}

AB means the line determined by A and B

ABC means the line segment AC with point B between A and C

|

(2) Measure

m / ABC means the measure of / ABC in degrees
mVRE means the measure of arc AB in degrees
(3) Congruence -
The symbol £ will be used to designate line segments of equal lengths,

angles of equal measure, cirvrcles of equal radii, arcs of equal measure
on circles of equal radii, as well as congruent polygons. :

SYPEIPSCREEN R SIRPETE o TP oo, gmier s 1 By g VIR

" -‘.."t,
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The symbol = as applied to such figures means they are identical.

The language and notation of the Ninth Year Mathematics syllabus may,
of course, alss be used where apprcpxlate_

The afaremEﬁt;ened changes are intended to make the quest1ens on the
"examination more nearly precise and to make the language of the examination
consistent with modern usage employed in many schools.. Students will be expectec
:ta reccgnlze thlS symbollsm but need nét follow 1t 1n the;r answers .

It-is emphasized that . th;s is a chaﬁge of 1anguage and nétatlnn*and-is not
to be construed as a change in the basic. syllabus for the course. .These
':hanges in Ianguage ‘and notation  are being- made with the .advice and concur-
‘rence of the committee. ai tea:hers campas;ng the Tenth Year Mathematlcs "Regents.
;Exam;nat;cns..ri__ . : B O T e o . ) -

1 Text Provided by ERIC




TENTH YEAR MATHEMATICS
For many years courses in plane geometry have consisted largely
of a body of soimewhat unrelated geametr;c theorems, the performing
of simple geometric constructions, the solution of f!l'iglﬁal exercises,
an introduction to the study of locus and a brief review of the
numerical trigonometry of the ninth grade. L.ittle or no attention has
been given to the use or to the extension of the basic principles of
arithmetic and algebra. As a result, many of these concepts and skills
“are lost during the tenth year from lack of use. One purpose of the
present syllabus is to remedy this situation by attempting to integrate
plqﬁe geometry with arithmetic, algebra and numerical trigonometry
in so far as such integration is possible and desirabie. Some of the
ways in which this may be brought about are:

Greater use of common and decimal fractions and per. cents in
mensuration problems »

- An introduction to the mean:ng and use c:f apprcrximate number

Increased emphasis on numerical trigonometry.

-The use of algebraic Eymbghsm and algebraic proof wherevgr‘ this
is desirable

The use of algebraic equations in the solution of geﬁmetrlc problems

An 1ntfcpdut:tlcn to coordinate geometry

Anﬁther rna_jﬁr i:hange in this syllabus is the rgdu:tmn of the num--
 ber of required geometric theorems. Concentration on a few groups

of closely related theorems may be expected to result in a clearer

' understandlng of the nature of proof and the. meaning- of sequential
_ thinking: - Furthermore, ‘under former ‘syllabuses there: has always
" been the tendency to memorize theorems and to drill on certain types

E ’___;i;rf ﬂnglna'l » exerclses._ It 15 hﬂped that feducing ‘the number of

" While'it is géﬁefalljr:' égrééﬂ that fohjéI | lagie : éhduld*iﬁcifi‘béa 'ﬁéf’:

""" of the tenth grade work, it is pc:ss:ble to develep some of the simple

_ideas - related - to - this 5ubgect Accﬁrdmgly, the. syllabus. stresses

.,,',t;x:ertalﬁ pmnts which may contribute to the pupil’s ability to ‘think -
*j-cf; t:ally nl nanmathematxcal as W:ll as mathematical sltuatmns;

[111




12 THE UNIVERSITY OF THE STATE OF NEW YORK

argument, the nature of indirect proof, the recognition of converse and
inverse theorems and the meaﬁing of circular reascuﬁrxg.

add:tir:m of a umt cpf cggrdxnate geametry. In add:tmn to the intrinsic
value GE the urut as a paﬁ c:f the matbematical prggram it aIStj makes
a*xd interest to the wnrk of the tenth gradei This work is a continua-
tion of that done in the ninth grade and pfcvides preparation for work
of greater difficulty and of greater value in the eleventh grade.

A suggested time schedule and teachlng sequence accompanies this
syllabus, but this does not imply that either must necessarily be
followed. These are merely suggestlﬁna which may be of value to
those who have had little or no experience in teachlng the course.

Scope of Content
I The transition from informal to formal geometry

‘A Definition and use of basic terms and rfpﬂf:epts (1)=
B The use of axioms and pgstulates (2)
C  Fundamental thgcirems : S _ . - (3)
D Congruence S O
E Fundamental ccnstrﬂctxons R )

Fo rmal genmetry 7
A Ba.s*zc ﬁf&?ﬁ.ﬂﬁé!ﬁ L e o . 7
o In view- of the 1 'rgg n;.i‘nher f;lf prﬁpﬂsﬁ!ﬂﬁs that may
ST zba taught prﬁﬁta,ly it can -not. be expected that . pupxls
'’ reproduce the’ proofs.

: ,',fﬂ!lﬁmng llst thgse nu‘rnbered 1,:2, 3, 10, 11

13 13,.14, 30,

. "I,?,ht; "rsthe:f . prﬁp@é,
PrD‘VEd 1n iIESS, but

of ail. oIt is sugg‘ested that from the -

icsngruerlt 1f twa, 51:’[ I3 and the L
ne are: equal to. the ﬁarrgspandlng

DR R

R AU T Y

e




MATHEMATICS, GRADES 10, 11, 12 13

2 Two triangles are congruent if two angles and the
included side of one are equal to the ccrrgspﬁﬂdlﬁg
parts of the other.

3 Two triangles are congruent if the three sides of one
are equal to the three sides of the other.

4 When two straight lines intersect, the vertical angles
are equal.

*5 If two sides of a triangle are equal, the angles opposite
these sides are equal.
*6 If two angles of a triangle are equal, the sides opposite
. these angles. are equal. ,
*7 Two right triangles are cgngruent if the hypcrtenuse and
a leg of one are equal to the corresponding parts of
the other.

Inequality , o _

8 If two sides of a triangi%: are unequal, the angles opposite
these sides are unequal and the gfeater angle lies
opposite the greater- side.

If two angles of a triangle are unequal, the sides
opposite these angles are unequal and the greater side

: -lies opposite the greater angle. -

10 An exterior angle of a trianglt: is. greater thaﬂ either

' ﬁenadjacent Intenx:r angle : ,

0

E’aral!éhsfn gﬁ.é PEEP é*aidll;uiafltf

11 The perpend;cular is the shcrtest llne that can be
’ “drawn from a given pmnt to 'a’ iven line.
12 IE two lines are pafallel to the same l:ne thc:y are parallel
- ‘to each other.- : e :
- 13 V\" hen twa hnes arP ::ut by a. tfaﬁsversal and a ‘pair of .
' : (Qr ccrfespcndiﬂg) angles are

14 V\fhen t\va paraﬂel lxnes an:-:ut by a transversai ther_': .
T alternate 1nter1¢3r (’Qr carrespgndzng) ‘angies S are
equal - : < SR o
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19 If the diagénals of a quadrzlateral bisect each other, the
figure is a parallelogram:.

20 If three or more parallel lines cut off equal segmeits
on one transversal, they cut off equal segments on
any transversal. ,

21 The line segment that joins the midpoints of two sides
of a triangle is parallel to the third side and equal to
one-half the third side.

Angle Sum
*22 The sum of the angles of a tnﬁiﬁglg is equal to a aighi
angle, ’
23 The exterior angle of a triangle is equal to the sum of
the two nonadjacent interior angles.
24 The sum of the interior angles of a pclyggn of n sldes is
o equal to (n — 2) 5tra:ght angles.
25 The sum of the exterior ang}es of a polygon formed by
- extending each of its" szclf_s in succession is equal to

two Stra:g’hi angles* '

L 26 The lacus Gf EG!HES Equldlstant frém two given points -
. ‘is” the - perpend;cular ‘bisector - Qf the 11113 segrnent R




MATHEMATICS, GRADES 10, 11, 12 15

34 If in the same or equal circles two chords are equidis-
tant from the center, the chords are equal.

35 A line perpendicular to a radius at its outer extremity
is tangent to the circle.

36 A tangent to a circle is perpendicular to the radius
drawn to the point of contact.

37 Tangents drawn to a circle from an external point are
equal. :

38 Two parallel lines intercept equal arcs on a circle.

Angle Measurement
*39 An angle inscribed in a circle 15 measured by one-half
its intercepted arc.

40 An angle formed by a tangent and a chord drawn from
the point of contact is measured by one-half the
intercepted arc.

- *4] An angle formed by twc: chords mtersectlng inside the
circle is measured by one-half the sum of the inter-
cepted arcs. _

*42 An angle formed by twa secants, a tanggnt and a secant
or two tangents is measured by one-half the differ-
ence of the intercepted arcs.

Slmﬂarlty

43 A line parallel to one s;de c:f a. triangie and mtgfsectmg o

- the other two sides divides those sides proportionally.

44- If a line dwlde'-* tquldes of a triangle prapartmnaﬂy, it

- s Para]lel to the third 51de e ,
; *45 If the three angies of ane?trzangle are equal tcx the thfee

gle the tnanglas afe sxmxlar




16 THE UNIVERSITY OF THE STATE OF NEW YORK

48 If in a right triangle the altitude is drawn upon the
hypotenuse, the altitude is the mean proportional
between the segments of the hypotenuse.

*49 The square of the hypotenuse of a right triangle is equal
to the sum of the squares of the legs.

50 If the square of one side of a triangle is equal to the
sum of the squares of the other two sides, the triangle

is a right triangle.

51 If two chords intersect within a circle, the product of

: the segments of one is equal to the product of the

segments of the other.

52 If from a point outside a eu';:le a tangent and a secant

¢ are drawn the tangent is the mean proportional
between the secant and its external segment.

53 T he PEfirﬂEtEfS csf two simiiar pgiygc:ﬁs have the same

54 If two palygcrns are sxmllar t’hey can be divided into the
same number of triangles similar each to each and
similarly placed. :

A Tl LA b b A e

*#55 The area of a parallelogram is equal to the product of
7 _ one side and the altitude drawn to that side.
, *56 The area of a triangle is equal to one-half the product
of a side and the altitude drawn to that side. :
*57 The area of a trapezoid is equal to one-half the product
' - of the altitude and the sum of the bases.
- 58 The areas of two similar triangles are to each other
. “as the squares of any two corresponding sides.
59 The areas of two ‘similar polygons are to each cher as
: the squares Qf any twg cc:rrespaﬂdmg sides.

o Eegular Paiygans arld the Measufement qf the Glfcle

- any regular polygon. . . - e :
- 61 Regular pﬂlygcns Gf the 5amﬂ nurﬂber I‘Jf SIdes are
- similar. ' :
*62 Ihe area of 3 regular pglygan is equal to c-ne-half the'
préduct of.its perimeter and its- apc-thern o
ES The clrcutnferences Cif twa circlcs are t-(j Each cxther as -
' theu‘ radu el - E ' :

60 A t:lrElE ‘can be :1rcumscr1bed abaut ‘or mscnbed in, -



MATHEMATICS, GRADES 10, 11, 12 i7

64 The ratio of the circumference of any circle to its

diameter is constant. The constant is denoted by =
and hence ¢ = Z=7.

65 The area of a circle is equal to one-half the product of
its circumference and its radius. Hence 4 = =r?
66 The areas of two circles are to each other as the squares
of their radii.
B Fundamental constructions : (7)
1 To bisect a line segment
2 To bisect an angle
3 To construct a line perpéndmular to a given line through
a given point on or outside the line
4 To construct a line parallel to a given line through a
given point
5 To divide a line into any number of equal parts
6 To construct a line tangent to a given circle through
a given point on or outside the circle
7 To locate the center of a given circle .. ,
8 To construct a circle 1ns::r1hed in or c;rcumscnbed abcut

a given triangle

9 Tt'_- construct a triangle similar tn a giv&n tr:aﬂgl& on a

- 10 To inscribe an equilateral trxangle, square and a regu—
o ,lar hexagon in a given circle
. C Faﬁ}zzdgs o I o (8}

given line segment as base

In addition to the. relatmnships derived from listed the:r:s

rems, such as, 24, 40, 48,:51, 53 and 58, certain mensuration

. formulas are to be taught mtenszvely Ameng these: are the
fGHﬁWiﬂg" e T e - S

P (:lrtﬂe-

. Equﬂa‘ieral tnaﬁgle‘“ .

Lnies

1 Right tr:aﬂgle ( _in rt g ) R ? ="a .t p2

E 8 & W EE
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Areas ' , ' ;
l Rectangle ............... K = bh
2 5quare ..........c00n.n.. K = 2 : j
3 Parallelogram ............ K = bh !
4 Triangle ................ K = 1 bk
5 Rhombus ..... Ceeeeaean K = 3}dd’
6 Equilateral triangle ....... K = 7
7 Trapezoid Kzﬁgi(bi%b)
SRegular polygon ......... K = %ap
9Circle ................... K = 2
— - a , *#,,,ﬂf, i 2
10 Sector Qf circle......... K = 360" X 77
D Proofs of original exercises = )
E  Locus and,:DﬁstrtctiQn Lo B - (10)
III Arithmetic | |
A Use of iﬁtegér.,, common. and decimal fractlcns and per
- . cents in meﬁsuratmﬂ préblems _ SEREEEEE ' (11) '
B Introduction to the meamng and ‘use. Df apprax;mat& num-
bers L S IR e (13)
”%IVAIgebfa , TN E TR SN |
. -4 - “The use c:f slgned numbers and the fundafﬁentai précesses
s Qf algebra as thz:y QE!‘ZHI‘ :ln thg appl;catmns Df gegmetry




MATHEMATICS, GRADES 10, 11, 12 ' 19

V Trigonometry
A The meaning of the sine, cosine and. tangent ratios resulti
from the study of similar triangies
B The use of a four-place table of sines, cosines and tangents.
Interpolation not required.
C Solution of the right triangle ,
D Problems in indirect measurement involving the use of more
than one right triangle '
E Problems involving the regular polygon
F Development and use of the formulas K = ab sin € and
K =3 ab sin C for the area of the parallelogram and
triangle respectively (optional) (16)
VI Intr Qductian to coordinate geometry (17)
A Meaning and use of the terms: coordinate system, axes of
reference, origin, abscissa, ordinate
B Coordinates of points used in cnnnactlgn w1th prc:blenm
“involving loci and area _ (18)
C Midpoint of a line segment S o (19)
D Distance between two points ' ' © (20)
E Formula for the slope of a straight line (a;ﬁtzami) (21)
F . Equations c;f Stra:ght lines (optional) - - = (22)
VII Eegrﬁetry ui nanmathematu;al settmgs e (28)

::"7_-.;*]:13115]:11135 Thav
__,,:.made tﬁ reah»,
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In making the transition from informal geometry to formal geome-
try, the pupil should be made to realize the importance both of
understandlng clearly the basic concepts of geometry and of explain-
ing these concepts by means of verbal statements. ILater these defini-
tions play an important part in demonstrative geometry. In gen-
eral, it is good practice to introduce only those terms and concepts
that can be used immediately. At this stage it might be well to con-
fine the discussion to those that are directly associated with points,
lines, angles, polygons and circles. This work should include simple
geometric exercises of an experimental nature involving important
relationships which are to be demonstrated later.

It is partmularly imp{;rtant that the pupil appreciate that the
making of a definition consists of two parts, first, the placing of the
concept in a larger class of concepts (previously defined) and second,
the assigning to this concept those particular characteristics which
distinguish it from all other members of that class. Such practice
easﬂy brings about a realization of the importance of se-.;uancé in defi-

nition and naturally leads to an understandlng of the significance of
prapcsztmnal sequence. This is one of the main _objectives of tenth
grade mathematics. L:kew:lse the need for undefined terms should
be made clear and this, in turn, asza:xated with the ngcessnty of
assumptions (axioms and postul a.tes) in formal gearﬂetfy Atten-
tion also should be given to the meaning of redundancy in definition
and to the fact that while redundancy is not always an undesirable
feature of a definition, it is better, generally speak;ﬂg, to include in a
definition only the descr;ptlve characteristics which are essential. This
idea will be clarified later when the ‘student is able to appre:aatg ‘the
difference between a definition and a proposition, for example, the
definition of a parallelﬁgram ‘as contrasted with' the statements of
prgpﬂsztmﬁs 17, 18, 19. Important, too, is thé matter of the reversi-

bility of a deﬁnltmn. _ Th:s pa;nt ‘of course,’ “can not be made: ;:lear o

- until the pupil Iearns how to use: deﬁnitlgns in’ fc:rmal:;praafs
- revers:bﬂity x::f a deﬁnltlgn, hgwevaf ‘will“be cgnsiderably'? giariﬁgd, g
rwhen the meaﬂlng Df a: canverse prapas:ti onis underst@d S

* 'I‘he inclusmr; of ‘certain illustrativ. g::ercxs
ean that other exercises’
n thg ﬁnal examinatio

klﬁd may nat appea



MATHEMATICS, GRADEsS 10, 11, 12 21

a Algebraic
(1) The sum of the complement and the supplement of a
certain angle is 160°. Find the number of degrees
in the angle. v
(2) In the accompanying figure, BE is perpendicular
" to BD, L ABE = x -+ 2°, LEBD = 2x —8°,
L/ DBC = x —9°. Is ABC a straight line?

E

A

b Geamétrzc - : S _ , =
(1) Draw a trlangle havmg three unequal 51::1&5 - Using the
~ protractor measure the angles of the triangle. What -
“. conclusion concerning the snies and the appczate angles 7
SEEITIS warranted? s : '
(2) Eraw an isasceles triangle havmg an a{.at& angie fo th& -
- vertex angle. - Measure the other. two - angles ‘Repeat
“this with an c:btu:a angle and alsg with ‘a rlght angle.
 "What conclusion seems to' be wafraﬁtgd cans:ernmg'
the tjther twg angle.s in eat:h tnangle e ' :

K Genetal e - , s S ,
(1) L)Eﬁne each nf the fs::llawmg tefms and arfaﬂge tharn in. -
£ Pfczper sequ al Efdef‘ Perpend:u:ular line

flght'..;f] _—
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2 In the transition from informal to formal geometry the work
should be done slowly and carefully. Pupils should be made to appre-
ciate the need for basic assumptions in any kind of argument, whether
rﬁathérﬁaﬁt:ai or naﬂrpatherﬁatiéal Care Shﬁuld bE taken tcn select

maﬂg It is gccd prat:tu:e to mtrc:duce the work by Shgwmg thé
applications of the axioms of equality to the solution of simple equa-
tions. Sufficient pains should be taken to insure that students
understand the use of axioms in geometric settings. For example:
If Za = £b and Zc = /d, what angle in the figure represents
La— Lc? Lb— £d? Whyis La— Zcequalto £2b — /£ d?

The
WDfl{ shc:uld begm w;th prﬁafs havmg mﬂy one ste.p, . fallawed by
thf;se havmg twg, and then three or more. steps _
3 After the nature of the basic assumptmns is thﬂrgughly under=

stood ‘and the student is able to prove ‘these simple geometric exer-
cises, certain prel;mlﬂary ‘theorems may well be considered. These

. theorems may be. prescribed by the textbook or by the teacher. - The -
- proofs of some of them" ‘may be assumed if it seems. wise to do so; .

- ,athers perhaps, shﬁuld be' "demanstfated as: x:lass exercises ' Fc:r‘
Exarnpla‘-' et el Sl :
a ijgmplemexits (supp]ements) af the sarne or of equal angles:

i_ffb’ If two adg, cent angles have theu- e}:terlgr sldes in the same -

, stfaight line, the: angies are supplementary ‘
c If twa Straight hnes mterse’t the ’vertlcal angles are equal

In any case these prehmmary t’hearems tugether w1th the deﬁm—
1t1arxs, a;:mrns ‘and. pastulates CQBSldEI‘Ed ‘thus: far, ‘should. be. set. apart
. as’ canstltuting a I;st c:f accepted authant:es whn:h the student ma}r"
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use in proving original exercises. The distinction between what the
student may use and may not use as reasons in proving originals
always causes difficulty and, therefore, should be settled at this early
stage (see note Q Page 2?) This wark too, shquld ba fa]léwed bjf

in whu:h prmfs shculd bE presented bf::th orally ancl in wnttgn fa:m
4 The three fundamental laws of congruence (see propositions 1-3)

may be ﬁévélt;ped informally as class exercises. This part of the
the pupil learns how to prove that triangles are congruent and that
line segments and an gles are equal Fﬁr exampie :

pmnts Qf legs .fiB and ;‘1(: réspectwely LiflE segments
BS and CR are drawn. Prove trlaﬂgla ABS congruent
té trlaﬁgle ACR.

on the same side of AB. Side AD mtersects sxde EC at CP
If AC = BD and BC = :QB prav& that /£ Cfiﬂ = {.L)EC‘
and that CO = DO.

5 Emphasis here should be placed on the proofs of geometric con-
structions (see note 7, page 26). Since the proof of proposition 5
is usually based on the existence of the bisector of an angle, it may
be desirable to include Prap@s:tzcn 5 at this point.

~ For the reason that the construction of geometric figures exemplifies
S0 well the meanmg of the terms determined, underdetermined, and
ﬂi«’é’fdé‘!&?rmiﬂéd it is recammend&d that a discussion of these ideas be
taken up at this time. For exarnple, in écnstruc’cmg a line through
a given point perpendicular to a given line, the pupil frequently locates
two additional points thus overdetermining the required line. This
work  should be continued. thrcughaut ﬁther uruts as thr—: necessary

o materlals be::nme avaﬂable

6 A proper study of geametry c:enters arcund certain broad tapics

- such as congruence, construction, - inequahty, Parallehsm angle sums,

locus, angle measurement, similarity, measurement of plane figures
etc. It is fitting that the ‘syllabus stress certain propositions from

~ these fields and also their logical mterrelatmnshlps within each. field.

The ;:ﬁnc:ept of: the nature of proof as well as.the logical structure

~ _exhibited in a chain of prcpcs:ltmns are Essgﬁtlal ng EEtlveE in the .
V-Zteas:}img Qf formal’ gecrnetfy_ ' o e ,

There are many Ways ‘in whiih the cancgpt c:f sequential thln’kzng

¥ rn_ay be’ taught ~A re;:egﬁztmﬁ of the deﬁmtmns and assurnptmns ‘on o
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whic:h the sequencé is based the lagi(:al ﬁrder af the theerems whxch

a saquence w1thaut dgstraymg the valldity of the reasamng are some
of the points to be stressed in presenting this feature of geometry.

In order that these objectives may be more easily realized, four
topics will be used to stress the concept of sequence.* The theorems
found under each topic, taken in the order given, form a possible
sequence. In these sequences, however, some theorems have pr@cfs
not suitable for examination purposes but are essential as links in a
chain of theorems. Others have more suitable proofs and these are
the ones that may be called for on the examination. The four topics
are as follows:

e Congruence and parallelism
Definition: Parallel lines are lines which lie in the same
plane and do not intersect, however far they are
extended.

Assumed Thearem- Through a given pmnt only one
straight line can be constructed parallel to a given line.

Theorems: (1) When two parallel lines are cut by a
' transversal the alternate-interior (or
corresponding) angles are equal.
(2) The sum of the angles of a triangle is equal
to a straight angle. -
(3) Twu tnangles are cangfuent if two angles
and a side opposite one ~f them are
equal to the cﬂrrespgnding parts of the
~_ other.
(4) Two rlght triangles are cﬂngruent if the
~ hypotenuse and a leg of one are equal
7 to the curfespﬁndmg parts Df the other.
(5) A diameter ‘perpendicular tc a Chﬁfd Df a
. circle: bisects the ‘chord. - '

' NGI‘E. if in ﬂ'le prq:gf Qf (4) the hypatﬁmses are pla:ed tagether, thgn xnsert
the theorems: If two sides of & trianglg -are - equal the angles  opposite these

sides are’ Equal' ‘and if two angles c.:f a triangl: 'are equal the snﬂes oppas;te
these: angles are. equal. BEPEEFRTINSE : : DNTERE A : A

3 Thxs dm;s ncst mean t.hat aal_p the_-n: fm;r tﬂpms shail Bg usad to stress sgquen-
‘tial thmkm”' ' Tea:hefs may care tﬂ cansuier ﬁther " ::hams Qf prap(;s;tmns, :

'5suc_:h as . —
(1) Prapasnﬁans 2 14 15 16 IR
(2) Pf:ipﬂsltmns.‘z 4, 19 13 14, 22, 24

19
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b Angle measurement _
Definition: A circle is a plane closed curve all points of
which are equally distant from a fixed point.
Assumed Theorem: A central angle is measured by its
intercepted arc.
Theorems: (1) If two sides of a triangle are equal the
angles opposite these sides are equal.
(2) An exterior angle of a triangle is equal
to the sum of the two nonadjacent
, interior angles.
(3) An angle inscribed in a circle is measured
by Dneahalf its ir terx:epted arc.
a Case I — where the center of the circle
is on one side of the angle.
b Cases II and IIT — where the center of

the circle is msmle and where 1!: is out-

side the angle.

(4a) An angle formed by’ iwcn chords inter-

-secting inside the circle is measured by

-one-half the sum of the intercepted arcs.

(45) An angle formed by two secants inter-

secting outside the circle is measured by

one- half the d;fferent:e gf the mtercgpted
arcs : o

Nore. Thir sequem:e may end w1th exther ﬁf twr;t dliferent the@rgms, (4&)'
nr(4b} T LI ST 7

€ Similaﬁty
" Definition : -

| ‘ing: s:des prt:ipcrrtmn

Assumed ‘Theorem
angle and int >
" sides praggrtzarlally.

. ,-‘:jThegrEmS_; L) £ twc‘: aﬁgles Df c‘met

A line Paraiiel tﬁ t:r;e s;de ﬁf a tf;; -
iﬂg the “c:iher twq:n sld s dw;ldes these' R

Similar__ pglyg‘ans are. pc:lyggns whlch have' 3
the;r,’c: 'rréspgnding angles equal and theu‘ Et:rfespaﬂd— L

/ ngie are equalrﬂf" e
tﬂ twa g.ngles _gf az’mther’tﬁangie' ,thEi
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(a) The two triangles thus formed are
 similar to the given triangle and
siimilar to each Gther-‘
CE::) Each leg of the given triangle is the
- mean proportional between the
hypotenuse and the projection of
_ that leg on the hypotenuse.
(3) The square of the hypt:tenuse of a right
- triangle is equal to the sum of the
squares of the other two sides.
Nore. While (1) is the theorem needed in this sequence, prnpnsii:icn 45
(see page 15) of wiuch this sh::u]d be :gﬁsxdereﬂ a g:fsrﬁllary, will be the
r&qmred theorem. :

:‘i Area

: Eeﬁn;flﬁn' ~The area of any plane surface is the number
of square units of a given kind which it contains.

- Assumed Theorem: The area of a rgctangle is equa‘l to Lo

the product of its base an& 1ts altitude. o
Theorems: (1) Thé area of a pafallelcgram is equal to’
B “the prgduct of one side and the altltude

: drawn to ‘that side. :

(2) The area cf a tr;angle is gquai to cne—half :,
the’ Pfaduct of a sn‘:le aﬂd the altltude T
" drawn ‘to that side.- R

(311) ‘The' area of a regular p@lygan is equal tn:}- R
' ﬁn&haif ,the Praduet of its'p :"rne’ter and;f AT
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8 Emphasis should be placed on the derivation of the more Il’ﬂPQf-
tant mensuration formulas and on their use. Numerical exercises
from various fields and, if possible, of a practical nature should be
included. The pupil should be able to use competently formulas
such as those given in this list. :

9 As in the past one or more original exercises will be called
for on the final examination. It is, of course, impossible to prescribe
all the statements that may be used as authorities to support prcc:fs
of original exercises. Such a list depends gntirely on the text in use.
In general the reasons cited for various steps in a proof should be
restricted to the definitions, assumptions, theorems and corollaries
which are formally set forth in the textbook.

. 10 Here the emphasis should be placed not so much on the ability
to reproduce the proof of a locus theorem as on the understanding of
its meaning and use. In addition to the two lccus theorems (see
propositions 26, 27) other fundamental locus theorems should be
considered informally and sheuld be used to determine the position
of points by means of intersecting loci. If time permits, the study
should be extended to include the construction of simple geometric

figures by means of intersecting loci. Simple problems having to do_
with loci expressed algebraically shauid be included (see illustration °

given in notes 18-22).
Some teaf:hers may wish to extend thg work ta three dimensional
loci. If so, the illustrations chosen should be those that follow

naturally from the cc:rrespand;ng ideas in plane geometry, for.

example : the locus of points in space at a glven distance from a given
point ; equidistant from two gven pcnnts. : . :

11 In order that the basic skills of Ei’lthfﬂEtiC be gegt in revzew,
it is recommended - that mensuration problems be -selected which

require, occasionally at least, the use of nuinbers other than simple
integers. Furthermore, it should not. always be . e:s:pected that the

final answer be integral. Care should be taken to see that the data
given in numencal prnblems are conslstemt and that the accuracy or
precislgn exp&cted in the final aﬁswer ;s stated. L T :

12 A detailed discussmn c»f apprﬂxlmate numbers and of standard -

' practice with such. numbers: should:not be: undertakgn at this level.

» Hﬂwgver, if. teachers feel that the i:haracter gf thE class 'warrants
- an extension ﬁf ‘this: tap:t: beyc:nd that suggested fcir the runth grade, :

they rnay w:sh ‘to’ ccns:der the: fgllawulg P(.)lﬂts'

\Vhen, ft:xr ﬁ;zarnplc, 11: is’ ngen that a. le'-ngth 15 8 feet 4 1nches e
it s understmd that the true _Iength is_ not’ exat:tly that"_r '
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amount, but rather that it is greater than 8 feet 3% inches
and less than 8 feet 4% inches. That is to say, the apparent
error (greatest possible error) in this measured length is
%4 of an inch. Similarly, if a weight is given as 6.4 pounds,
it is understood that the true weight is between 6.35 pounds
and 6.45 pounds and that the apparent error is .05 pounds.

b Measurements given in terms of the same unit are said to
have the same precision if they have the same apparent
error. :

¢ If numbers representing measurements of different precxsmn

are to be added (or subtracted), good practice is to
round off whatever numbers are necessary so that the
resulting numbers have at most one decimal place
more than the least precise measurement and then
round off the sum (or difference) to the same precision
as the least precise number. For example:

(1) Add 3.492 it, 7.7 it, and 6.884 ft
3.49
7.7
6.88
118.07 = 18.1 ft
(2) Subtract 7.8 in. from 12.437 in.
12.44

d The dlgits 1 thrgugh 9 are called sugrnﬁcant ﬁgutes. Also
the digit O may or may not be significant. It is not
significant when it is used merely to locate the PDSltlﬁi‘!
-of a decimal point. For example:

(1) In the number 0024, the - -2 and the 4 are sgmﬁcaﬂt

figures but the two zeros are not.

(2) In the number 34.08, all the dlglts inciud:mg the zero

: . are. s;gniﬁr;ant. : _
(3) In the number 2400, the 2 and the 4 are szgmﬁi:ant

figures but we have no way of telling whether the

.zeros are or are not significant. (If the number were

written in the fgr:n 24 3< 10%, we wcruld then: knew

"f.that the -Zeros’ are not agnxﬁcant ) S a




) ment of an_gles in a circie,

¢ If a number has n significant figures, it is said to have
n-place accuracy. Thus, .437 has three-place accuracy;
.00437 also has three-place accuracy ; 0.2057 has four-place
accuracy; 24000 has two place accuracy and may have
three, four, or even five-place accuracy.

f If two numbers are to be multiplied (or divided), it is good
practice to round off the more accurate number and then
round off the product (or quotient) to the same zccuracy
as the less accurate number. For example:

(1) Multiply .02754 by 43
0275
43
_.825
1100
1.1825 = 1.2

(2) Divide 729.864 by 135
_5.406 = 5.41
1357299
675

529
54.0
~ 900
SIQ
g T he fQHQWIEg mlt_ should be emphasxzed thrgughaut thls
wc:rk “All numgrzcal results before they are stated in
- final farrn, should be obtained with at least one more digit
"~ than "‘the number of significant digits - allowed by the
approximate ‘data. - Then this last digit is rounded off.”
(Quoted from the Twelfth Yearbook of the National Coun-
~cil of Teachers of Matherﬂatms « Appr@ximatﬂ Cgrﬂputa= '

_.'txan '’ Aaron Bakst, 193? Page 54. )

: 13 Iﬂ a:celerated classgg it rnay be des&rablg tc: E}E‘.ti:!:id this Wﬁrk;
to 1nglude the solution of the quadrat:c equation_ by cgmpletlng the -
square and by means of the quadratn: formula. '

‘14 Whenever pc:ssxble algebrau: symbghsm Shﬁuld ’be used ‘as a

rﬁeans to sxmphfy and clanfy the proofs.of certain PFQPﬁSItIGﬁSi This
is especially des;rable 4n éﬁnnectlﬁn w1th angle sum. and measure-
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To illustrate: :
ABC and ADE are secants with chord CD drawn. Let the num- 7
ber of degrees in £ CDE be represented by x and in £DCA by y.

Then the number Df degre&s in arc CE :s 2x and in arc DB is 2y.
But the number of degrees in £ZA4is (xr — -~ 4). Therefore an angle
formed by two secants intersecting auts:de the cirle is measured by
one half the diﬁerence of the intercepted arcs, :

15 In addition to the wide variety of ﬁr:glnal exercises in geumetry
" which can be proved: a[gebralc-aliy ‘there are certainn geometric
"theorems in which algebran: proof can’ be us&d ta ad\rantage. Sée
'prapcsxtlgns 49, 50, 55 5? 58 59, 52 63, 54 55"7:1

16 filtht;ugh this item is ﬂptmnal it zs,l,uggestgd, zf time permlts
‘that it be included in the. required work of the tenth grade. It is
 the only entirely ne””tr:g&nametrlc idea . prgpcsed for. thzs level and
in_addition, . E}EErﬁPhﬁES the: 1ntegrat1¢3n t;!f gegmetry,; algebra and
trlgﬁnometry in the ﬁeld nf area. S - ) :

17 Coordinate’ ge::metry furnlshes a rHew: techniqug whereby 1t is
- possible to éstabhsh ,;p’le gegrﬂetf;c relatlcnships and ‘to prove
certain’ geometric- theaferﬁs in'a much Eanéf ‘manner than that of the
_uisunal synthetlc method. Speclal care must - be exercised ,hawever,
7 to ‘make sure that prﬁﬁfs by means’ c)f t:ccxrd:nate geDrnetry are: not
~eircular. : , SE PSRN ST e o -

18 Ex&rzlsgs su:h as thg fﬁn‘:‘;”?ﬁg sha 'Id'be ccﬁmdered
e Wnte as an Eqﬂatld .:he locts ; 1Y wh

are equal tt:l 4, (2) whcase

< ordinates
rdinates” are -




— R R s,

MATHEMATICS, GRADEs 10, 11, 12 31

equal, (3) such that the sum (or difference) of the
coordinates is a given constant. Represent these loci
graphically.

& Find the area of the tfiaﬂglé whose vertices are A4(3, 2),
EB(8,3), C(4,10). Suggestion: Draw the ordinates of
A, B and C and use the formula for the area of a trapezoid.
(This method of finding areas should be extended to include
other rectilinear figures.) : :

CTRTVREE T IR

19 The formulas ¥ = -fgi_'*:i; and y = %&yi should be

E
£

derived in class and used in E’{EI‘QISES such as:

a Given the points 4(1, 1), B(10,3), C(12,10) and D(3,8),
‘show that the line segments 4AC and BD bisect each other.
What kind of quadrilateral is ABCD? :

b Find the lengths of the medians of the triangle whose vertices
are (2, 8), (10, 12), and (16,0). - (See note 20.)

¢ Find the coordinates of the point on the w-axis which is
Equldistant from  the pmnts (3 3) and (—1{3 3) A

20 The distance i@rmula d \/(;rl —_— .ﬂt:*,;)2 -+ (311 )2 shx:iuld
be derived in class for the case in which thg pc:s;ﬁts are in f;)uadraﬂt I,
and used in exercises such as:

‘a Find the perimeter of the triangle whase vert;cas are
7 (—1,—2), (3,5), and (0,1).
"~ b Show that the triangle whose VEI‘thE: are (—E=3 D) (1 —2)
=7 and (5, 6) is a right triangle.
¢ Show that the circle whose center. is the pﬂxnt (3 2). and
which passes through the p@1nt (5, 2) wﬂl pass thraugh the
- _points (3, 4), and (3, 0). : '
d Show that the locus of pglnts at a glven dlstaﬂcg r frc::rn the:
- origin is given by the equation x? - y* = 7% :
e Shéw that the following points lie on_ a straight liﬁe:
(—1 '—1) Ci 3), (2, 5) " : -

T R PV L . i P T T g M 4 kRO DTN Ui N a8 1T ey T e = i

21 The fnéaning Df :la;:v&- shcruld be rriacle clear' aﬂd the formula
m gHshguld be deriw:cl iﬂ class and used 111 a vane y of
- exercises.’ ~Pupils: shc;ulci kncw that parallel llﬂes have the ‘'same
i *,slt:rpe and, tanversely, lines’ havulg the sama sigpe afe par‘allﬁl E;{c:r- :
e 1'::15&5 suc:h as: th{: lelGWlng are suggested CE R T et e
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a Plot the points A(2, 8), B(6,4), C(3,—2), and D(—1, 2).
- Find the slope of line 4B, of line DC, of line 4D and of
line CB. . Why is ABCD a parallelogram? Prove that
ABCD is a parallelogram by showing (1) that the opposite
sides are equal, (2) that the diagonals bisect each other.
b Using the formula for the slope of a line, pr:’:ve that the fol-
lowing pmnts lie on the same straight line:
(1) (0,0), (2,3), (4,6)
(2) (31' 1)3 'L,E—”q'.p 1): (5: 1)

22 This work should include a study of the families of lines repre-
sented by the equations ¥y = mx and y = » -} b. Exercises fsuch as
the following should be considered:

a Find the equation of the stralght line whﬁse slcxpe is 3 and
which passes thraugh a pmnt on the y-axis four units above
the origin.

& Where does the line whase Equatmn 15 S_if —_ 2y = 20 Cross
.the xr-axis? the y-axis? : : '

¢ Express algebraically the locus of PDIﬁtS

(1) Equ;d:stant frt::rn the pmnts (3
72) Equidists
, ‘What point 5atxsﬁes bﬂth ;:Gndjt;cbns glven in (1) and (2) r

d Express algebraically the locus of pmnts which are four units
from the line ‘whose equation is y = 2; three ufuts frc:rrl
the line whose Equatmn isax = 3. .

. e The coordinates of the vertices Df a quadrllaterai are (D D),
' 2, G), (12,5) and (0O, 5) “Write the equatxgns of the
sszs Gf the quadfﬂatergl Gf the diagqr'als Gf the. quadn—
Iateral- _

f The vertmes , c:xf quadrﬂater;;l ABC'B are’ ‘4(‘2 —3),'

B (10, ?), C(2,9) and DC—Q- 5) By using the. fﬂrmula_‘ o

for the slope: of a: stralght line - shﬁxw ‘that the line joining -
‘the midpoints of- AB and BC. 15 parallel tcp the lll’lE Janiﬂg: ;
the rnldpmﬁts nf CB and D:E!. . - A '

23 In add;tmn to an understandmg and use gf the 1deas, canceptsi o

and” pr:nclples of g#ﬁfﬂetry ‘there are cher Dutécmes ‘of-a more gen-

- -eral nature which should be fEf:ngized as: an: lndispensablg ‘part-of - -

- the tenth grade work.. F requently the study ‘of ‘geometry is Justiﬁﬁd{_ﬁ o

~on the ground: that, perhaps more. than_any ﬂﬂ‘iéi' bject,. 1t caﬁtnbutes
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effort on the part of the teacher and the student to correlate the
thinking in geometry with that in nonmathematical fields very little,
if any, improvement in the ability to think soundly and ecritically is
likely to result.

Accordingly teachers are urged to return to discussions of this
sort again and again in order to make certain that the essential ideas
as suggested are reasonably well understood. Ways and means of
presenting this material will, of course, vary with the individual

teacher. Some teachers may prefer to extend this work to include -

other ideas not specifically mentioned here. It is not the intent to
prescribe exactly. what shall be done along these lines. This will be
determined somewhat by the time element and certainly by the teacher.
Also it is not easy to test the progress that pupils make along such
lines. The attempt, however, should be made and questions pertain-

ing to such work will be given on the final examination.
Some of the points which may well be stressed are given in the
paragraphs that follow : :

a T‘he .iigﬂiﬁt:ﬂﬂfé‘ of dgﬁﬂitiaﬂ Pup;ls shculd take part in
class discussions which shcw the ne::&ss:ty of a clear

understanding of the meaning of terms as a basic

. requirement in any intelligent argument. For example,

‘what terms in the following statements requlre defini-

" tion if the mea:mng of - the staternent is to. became
S clear? o , , '
'-;j(l) Ehg:bihty fo mambgrsth on a sch ol téam is dependent
' on a satisfactory s:helastlc standmg , : ,
'(2) H;gh schml fratern:tles aré uﬂdemnf;ran::.
(3) Argent:na 15 a fasc;st stat:. ' o

b .Tkg Sigﬂtﬁfaﬁfg of- @sumﬁtwﬂs Pup:ls shguld appreuate
: <+ the necessity of assumptiqns_ﬁas the bas:s of any argu-
hat Canclusmns reached can

5,;ment and sh@uld realize t]

-.r;-i’ngt be: fEllEd on unless- the ruth of. the assumptign is.
acr:eptedi LA suggestlﬁn frem ‘the teacher that each

pupil bfmg to class an: exampl: shawang hﬁw a certain
‘theory, belief  or dactrlne is baséd on one or more

";=unprczved prﬁpﬁsﬁmﬂs or assu ptmns will. frequently

yield - most satisfactory results, T‘he fcslia\vlng are
"_foéfgd as suggestlgns R S :
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(2) The United States protective tariff and its consequences
(3) Isolationism in the United States after World War I and
its effect on the League of Nations

¢ Conwverse and inverse propositions. Pupils should understand
the meaning of such propositions and should realize that
the converse or the inverse of a proposition is not always
true simply because the direct proposition is true.

To illustrate:

Direct: In a Bestrite pen the ink flows freely.

Converse: If the ink in a pen flows freely, it is a Best-
rite. :

Inverse: If a pen is not a- Bastrlte the u:ﬂé does not
flow freely.

Is the converse true? The inverse? Is it safe to reason
from the inverse that it is unwise to buy a pen that is not
a Bestrite? :

Reasoning from the converse and from the inverse is a
trick of the demogogue and the propagandist. An effective

outcome of the teaching of gémrnetry should be a realization

of the need to be watc,hful for fallicious reascan;ng of this
kind when heard on the radio or from the platform or
when found in ed:tar:als and advert:seme‘ntsi, -

d I ﬂdi?"éf:f ?“é’d&éﬂi’ﬂg " Frequently it is found that 1ﬁd1raﬂt proof

is difficult for beginners in geometry ; consequently some

" teachers rnay feel inclined not to teach it. It should not,

however, be entirely neglected. The mere fact that it is

used-so canlmgnly in everyday. life ]ustlﬁes giving time and

- thought to the matter. YVhethEr or not indirect pragf is

. completely. rigorous need not concern  us. here. In fact,
striving for complete rigor thrcnughc,:ut ‘the study of geam—'

etry. frequer;tly does more harm than good.  If puplls in
‘dealihg with indirect proof recc:gm.ze the necess:ty of con-
“sidering ~all the pDSSlblIit]ES that can ' exist in. a given

~-situation and of eliminating _ ;111 such.. pDSS]bllltlES except

the one which they wish to. estabhsh as true, the objective

o of teachlng 1ndiract prm:f has, in Iarge part -been accom-

- plished. - S T

Pra:pasxtmns S and Q ElthEl‘ Qf Wthh .'may -be . praved by

'the indirect methcd ;,arld many Drlglnal exercises such, for . :
:E:tarnpie -as. tké-‘ di gmmls af a trﬂpegazd can not. Ez«se::t_ .
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each other, illustrate the fact that at times the indirect
method of proof is to be preferred. Much of its value,
however, will be lost if the idea is not carried over into
life situations.

e Circular reasoning. By giving due attention to sequence in
geometry it is likely that the meaning of circular reasoning
can be made clear. Instances from geometry in which the
reasoning is circular should be cited and the pupil should
be made to see clearly why conclusions resulting from
circular reasoning are invalid. Point out, for example, the
circular reasoning involved in proving both prt:pﬂs.itlans
8 and 9 by the indirect method in which each is made to
depend on the other. Encourage pupils to bring to class
instances in daily life in which circular reasoning is used.

I Use of the terms °‘determined,” ““underdetermined” and v
“ overdetermined.” These mathematical ideas have their :
counterpart in every day affairs and should -be emphaslzgd. 1
One of the most common mistakes made by beginners in
geometry is the use of overdetermined lines (See note 5).
Class discussions such as tht;:se listed below tend to clarify
these ideas. : : :

(1) In which of the following cases are the values of » and ¥
-determined, underdetermined, or overdetermined ?

(@) x+—y= 8 (&) x+ y= 8
3x + 2y = 21
(¢) +— y= 8 @ x— y=328
2:—7——231213"—' Z;r—gs_yi——:lf
L (2) A tEIEPhGIIE number is Exeter 5094 R Whlch part of
the nuinber denotes the exchange? - The line?  The

- party ¢nthe line? - Does this number represgnt a -
situation whn:h is determlned Qvardﬁtermlned or

- underdeterm;ned e

g I rrélezfaary Frequenﬂy an argument heard on the Platfcfrn
- or in the courtroom, or .in‘ary place where it is the
_ purpose to persuade, irrelevant staternents are deliber- - =
i atel}f in Jected in- Drder tg canfuse the issue-_ Extravaa%
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gant advertising also often makes use of this device.
If pupils are em:guraged to look for this same feature
in their problems in geometry it may rightly be
expected that they may become more critical of what
they see and hear. Pr@biems such as the following
may help.

In which of the fﬁllGWIﬂg statemerlts is there more
information given in the hypathes:s than is necessary ' 3
to reach the conclusion?

,(1) Line segments joining the mldpmnts of the opposite
sides of a parallelogram bisect each other.

(2) If a paralle’logram is circumscribed about a circle, the
parallelcgrarn is a rhcrnbus._ '

(3) The altitude upon the base of an isosceles rlght triangle
bisects the vertex angle.-

(4) If a piece of metal is pure iron, a mag‘net w:lll attract it.

ey
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SEQUENCE
Unit Topics
I TUnderstanding and use of basic terms and con-

1I

I11

VI

VII

VIIT
X :
: Measurement of anglee ina e1rele See’prep’eéia L
XTI
COXIT
XIII -

‘Numerical trigen‘em
::Af‘ea; . -See propos

cepts; significance of definition in mathe-

matical and nonmathematical settings.

Tjnderetendiﬁg and use of axioms and poetulatee ;
meaning and importance of _assumptions in
nonmathematical situations.

Congruence. See propositions 1-3.

Fundamental constructions; meaning of the
terms determined, underdetermined, and over-
determined in both geometric and nongeo-
metric fields.

Parallel and perpendicular lines. See . Pfep-esis,

tions 11-14; meaning and use of indirect
reasoning in both geometry and everyday life.

Angle sum. See proposition. 22-25. Cenverse

- and inverse prepos:t;ans

: F‘arallelegeams. See prapéeltian 15921 Se-

quential th1nkzng, circular’ reasoning.

Loci and construction ; ccgrdlnate geemetry. See

- page 19, VI, A-C.
Circles. See prepee;tmn 30%3’8

: tiene 3§=43, '

-Szmﬂaﬂt}n See prepns;tmns 43 54-. Y

See page 19 'V, A—D

'i‘j—ﬂs 55—59-;1:. Coérdinate

Time
Allotment
in Days

12-14

8-10
67

2022

- geometry. See page’ 19, VI, D-F." Nunleneai';f.f

' tngéngmetry See- page 19 V, F..

2022

Regular pelygens ‘and the measurement gf t'he -

- circle. " See: prepeeitieﬂs 60-66. Numerleal_r |

trlgenemetry See page 19 V E




